The cranial computed tomography findings in 22 This paper describes the cranial computed tomography (CCT) findings in 22 critically ill patients with a known diagnosis of SLE who presented with an acute neurological event. It examines the correlation of CCT with the clinical diagnosis prior to imaging and evaluates its role in the diagnosis and management of these patients.
Systemic lupus erythematosus (SLE) is a multisystem autoimmune condition prevalent in the Oriental population, particularly in young females." Lifethreatening complications requiring intensive care unit (ICU) management may occur. Involvement of the brain is the second most frequent cause of death, " and an incidence of central nervous system (CNS) involvement of 20OJo to 75 OJo has been reported. ,(, Manifestations of cerebral SLE include psychosis, seizures, organic brain syndromes, migrainous phenomena, visual disturbances, cranial neuropathies and focal neurological findings. 5 The diagnostic dilemma when acute neurological events occur is to distinguish between disorders directly attributable to SLE and those secondary to infection, uraemia, hypertension, electrolyte abnormalities, cerebrovascular disease or treatment (e.g. corticosteroid psychosis or immunosuppression). This paper describes the cranial computed tomography (CCT) findings in 22 critically ill patients with a known diagnosis of SLE who presented with an acute neurological event. It examines the correlation of CCT with the clinical diagnosis prior to imaging and evaluates its role in the diagnosis and management of these patients.
Patient Selection and Methods
Over a seven-year period (1985-1991), 22 patients diagnosed as having SLE (according to the revised standards of the American Rheumatism Association) 7 presented with an acute neurological event in the ICU. All patients subsequently had CCT. There were 21 females and one male. The age range was 9.3-59 years (mean 23.6 years) with only two patients over 40 years of age. Duration of disease to the time of imaging ranged from 0.3-15 years (mean 2.9 years). The APACHE II (worst score in the first 24 hours) ranged from 20-48 (mean 32.5).
During the same period, another 22 SLE patients were admitted to the ICU but were excluded from the study as they did not have an acute neurological event during their stay. The mean age (26.9 years) and mean APACHE II score (31.5) of this group was, however, similar to the group of study patients.
RESULTS

Clinical Features
document major clinical features on admission to ICU, subsequent neurological events and clinical diagnosis, and alterations to neurological diagnosis, patient management and outcome following CCT.
Thirty-one CCT scans were performed on 22 patients. These were carried out on a GE 8800 scanner at 10 mm increments from skull base to vertex, with intravenous contrast administration in four scans. The CCT scans were analysed retrospectively by two specialist radiologists independently.
The major clinical features resulting in admission to ICU (listed in Table 1 ) were sepsis (8 patients), acute renal failure (7 patients), pulmonary oedema (7 patients, 5 of whom had renal failure), acute respiratory failure (12 patients), multi-organ failure (2 patients) and gastro-intestinal bleeding (1 patient). Only two patients were admitted to ICU for acute neurological events. All patients required mechanical ventilation, 12 patients I.
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13. 14. The neurological events that prompted CCT in decreasing frequency were seizures, coma, headache, mental dullness, organic brain syndrome, spastic paraparesis and monoplegia. The clinical neurological diagnoses are shown in Table 1 .
CCT Findings
The findings of CCT are given in Table 1 . All 31 scans were abnormal, with multiple pathologies seen in six scans.
Cerebral atrophy was seen in 15 patients (68070), of whom four were suspected to have cerebral lupus (all were on corticosteroid therapy). Eleven patients suspected of having had a cerebrovascular accident, hypoxic ischaemic encephalopathy, hypertensive encephalopathy, intracranial infection or cerebral vein thrombosis, were noted to have only cerebral atrophy on CCT.
Cerebral infarction occurred in five patients (23070), in two of whom the infarcts were mUltiple. There was equal distribution in the cerebral cortex, subcortical white matter and basal ganglia.
Cerebral haemorrhage was seen in two patients (9070), one with a massive lobar bleed ( Figure I ) and another with multiple small intracerebral haematomas. Subarachnoid haemorrhage was also identified in two patients (9070). Hydrocephalus was seen in three of four suspected cases of meningitis. 
Clinical Contribution of CCT
CCT confirmed the clinical diagnosis in 13 of 22 patients (59070), at the same time excluding differential diagnoses which would potentially affect management. Three patients had neurosurgical intervention following CCT: two had ventriculo-peritoneal shunt insertion and one had an internal carotid aneurysm clipped. The clinical diagnosis was altered in nine of 22 patients (41070). Of the five patients who demonstrated potentially life-threatening complications on CCT (patients 1,2, 7, 8, 9 ), neurosurgical intervention was not indicated in four, whilst the only patient (patient 7) who was a possible candidate for neurosurgery was deemed clinically unfit.
Outcome
Twenty of the 22 patients (91070) succumbed to either active disease, 8 renal failure, overwhelming sepsis, neurological insult or a combination of these complications. This compares with the mortality of 82070 (18 of 22) in the SLE patients admitted to the ICU who did not have an acute neurological event.
DISCUSSION
SLE is an important cause of morbidity and mortality in young Oriental females. S. 9 Those patients requiring admission to ICU have a high mortality rate, particularly where severe multisystem disease occurs. To our knowledge, no appraisal of the use of CCT in the diagnosis and management of critically ill SLE patients has been previously reported.
Cerebrovascular Accident
Cerebrovascular accident (CVA) is estimated to occur in 5070 to 20070 of SLE patients,I.IOI2 usually within the first five years of the disease. 13 Cerebral haemorrhage has been reported to occur in 0.4-7070 of SLE patients. 1111.14 Intraparenchymal haemorrhage in SLE may occur in unusual sites 15 and the CT scan is particularly sensitive in demonstrating such lesions. 16 The incidence of subarachnoid haemorrhage due to berry aneurysm is higher in SLE patients than in the general population, 3 reportedly as high as 30070. 11 This is due to the presence of vasculitis-induced fusiform aneurysms at unusual sites, in addition to the more common sacular lesions seen typically around the Circle of Willis. 1-." Cerebral infarcts were present in 23070 of our patients, all of whom had serious infection (either focal meningitis or generalised sepsis). This may have been a contributing factor in the development of cerebral infarcts in these young patients. Two cases of mUltiple infarcts were associated with hypoxic ischaemic encephalopathy secondary to cardiorespiratory collapse (Figure 2) .
Intracranial Injection
Patients with SLE treated with corticosteroid and immunosuppressant therapy are at increased risk of opportunistic CNS infection. In three suspected cases of meningitis, CCT revealed dilatation of all ventricles, compatible with obstructive hydrocephalus secondary to basal meningitis (Figure 3) . Intravenous contrast provided no further diagnostic information, possibly due to synchronous corticosteroid therapy reducing the extent of meningeal inflammation. Cerebrospinal fluid analysis subsequently confirmed cryptococcal infection in two patients. The third patient was unsuccessfully treated for suspected tuberculous meningitis, which was only confirmed at autopsy. CCT also served as a useful means of follow-up after shunting or drainage of hydrocephalus and chemotherapy. 
Cerebral Atrophy
The most frequent abnormal finding was cerebral atrophy (68070) (Figure 4) , which is striking in view of the young age of the patients. This was also the experience of Killian et al. 19 and Gonzalez et al. 15 FIGURE 4: CCT of a 22-year-old woman with moderately severe premature symmetrical cerebral and cerebellar atrophy as evidenced by enlargement of basal cisterns (small arrows), Sylvian fissures (large arrows) and cerebral sulci (large arrowheads).
Eleven of our 15 patients with cerebral atrophy were not suspected of having cerebral lupus, although all were on long-term corticosteroid therapy. This suggests that the presence of cerebral atrophy in SLE patients is as likely to be an iatrogenic result of long-term corticosteroid therapy as a direct effect of sub-clinical cerebral lupus involvement. Differentiation between these two major causes of atrophy may be impossible.
Magnetic Resonance Imaging (MRI)
MRI has been shown to produce higher quality anatomic images of the brain, often revealing early lesions completely missed by CT. 2022 However, many patients in the ICU are unsuitable candidates for MRI, due to long examination times (often more than 60 minutes) and because many cardiorespiratory support systems cannot be used in the high magnetic field of the scanner. CT, on the other hand, can complete an examination of the brain in five to ten minutes and is more suitable for the investigation of critically ill patients. MRI is expensive, has limited availability, and as yet seems to have a limited role in such circumstances.
CONCLUSION
In critically ill SLE patients, CCT offers a safe, noninvasive and reproducible method for the assessment of acute neurological events as well as the distinction between manifestations of CNS lupus and complications of the primary disease. In this study, CCT frequently altered the clinical diagnosis and management, whilst offering useful confirmatory evidence for the clinical impression in other cases. This justifies the problems encountered in transportation and scanning these ill patients. However, the contribution to outcome is uncertain as mortality was 91070.
